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SIXTEEN YEARS OF DERMATOMYCOSIS CAUSED BY Candida spp. IN THE METROPOLITAN AREA 
OF PORTO ALEGRE, SOUTHERN BRAZIL 
Daiane HEIDRICH(1), Cheila Denise Ottonelli STOPIGLIA(1,2), Cibele Massotti MAGAGNIN(1), Tatiane Caroline DABOIT(1,3), Gerson VETTORATO(4), Taís Guarienti 
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SUMMARY
The yeasts of the genus Candida infect skin, nails, and mucous membranes of the gastrointestinal and the genitourinary tract. The 
aim of this study was to determine the prevalence of dermatomycoses caused by Candida spp., and their etiological aspects in the 
metropolitan area of Porto Alegre, Brazil. A retrospective study with data obtained from tertiary hospital patients, from 1996 to 2011, 
was performed. The analyzed parameters were date, age, gender, ethnicity, anatomical region of lesions, and the direct examination 
results. For all the statistical analyses, α = 0.05 was considered. Among positive results in the direct mycological examination, 12.5% 
of the total of 4,815 cases were positive for Candida spp. The angular coefficient (B) was -0.7%/ year, showing a decrease over the 
years. The genus Candida was more prevalent in women (15.9% of women versus 5.84% of men), and in addition, women were older 
than men (54 versus 47 years old, respectively). There was no difference between ethnic groups. The nails were more affected than 
the skin, with 80.37% of the infections in the nails (72.9% in fingernails and 7.47% in toenails). Our study corroborates the literature 
regarding the preference for gender, age, and place of injury. Moreover, we found a decrease in infection over the studied period. 
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INTRODUCTION
Cutaneous candidiasis is a dermatomycosis caused by the genus 
Candida, especially C. albicans, which infects skin, nails, and mucous 
membranes of the gastrointestinal and the genitourinary tract1-4. This 
yeast is part of the normal skin microbiome in healthy individuals 
and only causes infection when the normal commensal balance is 
disturbed4. 
Most infections caused by Candida spp. tend to appear in 
intertriginous areas with moist conditions created by maceration and 
occlusion5. In these sites, the lesions are moist with prominent borders6. 
Treatment involves the use of topical antifungals such as ketoconazole 
cream or nystatin powder or cream, and in several cases oral treatment 
with ketoconazole or fluconazole are required4. Candida onychomycosis 
cause periungual lesions and inflammation (paronychia or perionix), 
onycholysis, or it may colonize other injuries2,7-9. Oral treatment with 
itraconazole or fluconazole is commonly used4. It has been reported that 
Candida species are the main causes of onychomycosis10-13, representing 
more than 90% of onychomycosis caused by yeasts, and their prevalence 
worldwide is up to 29%14. In a study conducted in Rio Grande do Sul 
State, Brazil, from 1988 to 1997, the genus Candida accounted for 
28.8% of onychomycosis15. Therefore, due to its high frequency in 
clinical practice, the aim of this study is to determine the prevalence of 
dermatomycoses caused by Candida spp. and their etiological aspects 
in the metropolitan area of Porto Alegre, Rio Grande do Sul, Brazil.
MATERIAL AND METHODS
Patients
A retrospective study was carried out using data from the direct 
mycological examination of all patients in attendance at the Department 
of Dermatology of the Complexo Hospitalar Santa Casa de Porto 
Alegre, in the south of Brazil, from January 1996 to December 2011. 
The research project was approved by the Hospital Ethics Committee 
under the protocol number 3484/11.
Diagnostics
Skin and nail samples were collected by means of scraping injured 
surfaces with microscope slides and sterile curettes. The material was 
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clarified with potassium hydroxide at 20% and examined under optical 
microscope. The test for Candida spp. was considered positive when 
the characteristic blastoconidia and pseudohyphae of this genus were 
found2,16. The presence of pseudohyphae in the material indicates 
infection, not colonization, by the genus Candida2. 
Collected data
The analyzed parameters were date, age, gender, ethnicity, anatomical 
region of lesion, and the direct examination results. Then, according 
to the Brazilian Institute of Geography and Statistics (IBGE), white, 
brown (mixed ethnicity), and black ethnicity classifications were taken 
into consideration. The distribution of ethnic groups, called sample 
proportion, included all the subjects who underwent direct examination 
during the study period.
The anatomical areas with lesions were scalp, face, oral mucosa, 
trunk, arms, legs, groin and genital areas, feet, hands, toenails, and 
fingernails. 
Statistical analyses 
The statistical tests performed (considering α = 0.05), and the 
programs used for each specific analysis of the study were: 
For the evaluation of the prevalence tendency of yeasts belonging 
to the genus Candida over the years, a simple linear regression was 
performed with the SPSS program, version 18, using the x and y 
coordinates as described: x = year; y = (number of yeasts belonging 
to the genus Candida in a year/total number of positive fungi tests in a 
year) x 100.
For comparison of the prevalence of the genus Candida between the 
genders, the Pearson’s Chi-square test was performed with the R Program, 
version 13.2. In this analysis, 100% represented the total number of cases 
in each gender that were positive for mycological direct examinations, 
regardless of the fungus. 
 For comparison of the ages of patients infected by yeasts belonging 
to the genus Candida spp., between genders, the Mann-Whitney U test 
was performed with the SPSS program, version 18.
For comparison of the ethnic proportion of cases affected by 
Candida spp. with the sample proportion, the Chi-square test corrected 
by Bonferroni was performed with the WinPEPI program, version 11.25.
For each of the analysis, cases with missing values in the variables 
to be analyzed were excluded. 
RESULTS
Of the 71,463 cases examined, 38,520 (53.9%) were positive for 
fungi, and of these, 12.5% (4,815) were positive for Candida spp. The 
angular coefficient (B) was -0.7%/ year, showing a decrease over the 
years when compared with other direct examination results (p < 0.001). 
The genus Candida was more prevalent in women (15.9% of women 
versus 5.84% of men), and in addition, affected women were older than 
men (54 versus 47 years, respectively) (Table 1). Figure 1 shows the 
percentages of male and female patients infected by Candida spp. In the 
different age groups, it is possible to deduce that younger men are more 
affected by these yeasts than women of the same age. 
There was no significant difference between ethnic groups (Fig. 2).
Table 1
Age and prevalence of dermatomycosis due Candida spp. between genders in 





Median Age (quartis 25/75) 47 (32/60) 54 (43/64) <0.01
number of cases 722 3866
Infection (%) 5.84 15.9 <0.01
number of cases 772 4039
number of positive direct 
examination for any fungi 
13223 25411
Fig. 1 - Age prevalence of male and female patients infected by Candida spp. in the 
metropolitan area of Porto Alegre, Brazil (1996-2011).
Fig. 2 - Ethnic proportion of infections caused by the Candida genus in comparison with 
the sample proportion (%) in the metropolitan area of Porto Alegre, Brazil (1996-2011). 
p = 0.196. Number of cases = 4,628. Ethnic sample proportion = all patients submitted to 
the mycological direct examination (71,463).
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The nails were more affected (80.4%) by the Candida genus than 
the skin, showing 72.9% of the infections in fingernails and 7.47% in 
toenails (Fig. 3).
DISCUSSION
Dermatomycoses are fungal infections that affect skin, hair, and nails 
and are caused by various etiologic agents. The fungi that most commonly 
cause cutaneous mycoses are dermatophytes and yeasts of the genera 
Candida and Malassezia17-19. Yeasts found in nails cited in the literature 
belong to the genera Candida, Trichosporon, Malassezia, Geotrichum, 
and Rhodotorula20-22. However, up to 90% of the superficial mycosis 
caused by yeasts have the genus Candida as the etiological agent14,23. 
To our knowledge, this is the second study with the largest number 
of dermatomycoses cases caused by Candida spp., with 4,815 cases. 
The other study analyzed 6,227 cases from Croatia and observed an 
increase in infections caused by Candida spp. during the study period 
(1999-2008)24. On the contrary, we found a decrease over the years in 
infections caused by this genus when compared with the other results 
of direct examination.
For this study, only results of the mycological direct examination 
were used because many patients lived far from the hospital and had low 
incomes, so that they would not be able to return for a second appointment 
in which the results of the fungal cultures would be available and the 
patients could receive the optimal treatment for mycosis. This is the 
reason why the doctors of the Hospital prescribe treatment according to 
the result of mycological direct examination. 
Among the fungal structures found upon the direct examination, 
12.5% were consistent with Candida yeasts. Discrepant results were 
obtained in other studies in which this genus was found in 16.2 to 71.9% 
of dermatomycoses, considering the fungal culture results24-26. In those 
studies, the results of the fungal culture were used in the surveys, whereas, 
in our study, data came from the results of the direct examination, a fact 
that may explain the differences found in our study. Furthermore, many 
tests were performed in the toenails during the study period (data not 
shown), probably overestimating the percentage of other fungi, such as 
dermatophytes, which have a closer relationship with the lesion site when 
compared with the genus Candida. The fingernails are the most commonly 
affected place by this yeast1,9,15,24,25,27-32, as also observed in this study.
Regarding the gender, 83.9% of those affected by Candida spp. 
were female, which is in accordance with many Brazilian studies and 
those from other countries that have reported higher prevalences of 
dermatomycoses caused by Candida species in women, especially 
onychomycosis9,18,27-29,32-34. Some reasons for this fact are presented by 
the authors. Women are usually more concerned about their appearance 
and health than men18; the continued immersion of women’s fingers 
in water, leading to macerated cuticles which can be a gateway for 
infections4,27,35; the maceration of periungual tissue caused by the use 
of manicure tools that were not properly disinfected can promote 
cross-infection among people who use this service18,36; and the contact 
with Candida organisms that reside in the intestine or vagina35,37. The 
last three reasons also explain why the yeast attacks fingernails more 
often than other parts of the body. Fingernail infection is considered 
to have an occupational nature, especially in professions that require a 
frequent contact with water18. The relationship between Candida spp. 
and water is so strong that VENUGOPAL et al.38 pointed out that the 
high prevalence of Candida genus found in toenails of patients was 
probably related to the Muslim religious practice of washing the feet 
five times a day.
When comparing men and women in relation to age, there was a 
statistical difference, namely, the women’s age was higher than the men’s. 
We also compared the proportion of ethnic groups affected, showing that 
there is no relationship between infection by Candida spp. and ethnicity. 
We did not find these analyses in other studies in the literature.
The median age was 53 years, corroborating the literature data18,27, 
and there is a low frequency of dermatomycoses among patients from 
both extremes of the age range (the youngest and the oldest patients). 
The low number of cases among children and adolescents is explained 
by several authors who affirm that onychomycosis, which constitutes 
the vast majority of cases and lesions caused by Candida spp., is rare 
before puberty, and some reasons for this fact are that at younger ages 
people have a faster rate of nail growth, making fungal infections at 
these sites more difficult39, and that onychomycosis caused by Candida 
spp. in children has been seen in fingernails only due to finger sucking 
habits40. Some investigators have claimed that children below the age of 
three are more vulnerable to onychomycosis caused by Candida species 
other than C. albicans such as C. glabrata2,11,41. In elderly people, the 
low incidence of nail infection may be due to the fact that these patients 
search for a specific medical appointment only when the nail is too 
debilitated or due to other type of skin problems. Thus, the diagnosis of 
onychomycosis is usually a secondary diagnosis among elderly patients18. 
Health care providers should be aware that chronic and recurrent episodes 
of candidiasis in the elderly can be an indicator of an underlying condition 
such as diabetes, malignancy, vitamin deficiency, or malnutrition, and 
that appropriate investigation should be performed4.
In conclusion, our study corroborates the data in the literature 
regarding the higher number of females with dermatomycoses caused by 
the Candida genus; the fingernails are the most frequent site of infection; 
and the highest prevalence was observed in adulthood. Furthermore, we 
found that there is no relationship between this yeast and ethnicity, that 
women infected by Candida spp. are older than men, and that there was 
a decrease in dermatomycoses caused by Candida spp. over the sixteen 
years of study. Therefore, the continuation of long-term epidemiological 
studies in the metropolitan area of Porto Alegre, Brazil, is needed to 
Fig. 3 - Prevalence of Candida spp. in anatomical sites of lesions (%) in the metropolitan 
area of Porto Alegre, Brazil (1996-2011). Number of cases = 4,809
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monitor the increase or decrease in the frequency of dermatomycoses 
related to Candida genus.
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